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Overview
The Plasma Liner Experiment (PLX)
provides a cheap and accessible method to
investigate relevant issues in high-energy
density plasma physics, including the the
propagation and merger of high-velocity
plasma jets and the formation, convergence,
and stagnation of a long-lived plasma liner.
The PLX concept can be extended to
explore applications of plasma jet driven
magneto inertial fusion in the realm of space
propulsion.

Figure 2: View of MTF Thruster. Height is 13 m, diameter is 5.2 meters.
(Adams, et al. 2003)

Key Findings








Figure 1: Nautilus simulation of 12 jets undergoing simple jet merging using
inviscid Navier Stokes equations. M0 ~ Mach 80, ρmax ~ 2.3 kg/m3. Color bars
are normalized to ρmax. Snapshots of mass density. Simulation is 2-D and view
is looking “down” on plane of the jets (From Loverich and Hakim 2010)

Impact
Human space travel beyond LEO will require
astronauts to spend a long period of time in
hostile environments. Shortening travel time
to distant goals minimizes health risks due
to radiation, micro-gravity, and psychological
isolation. Magnetized Target Fusion in the
style of PLX provides a path to visiting Mars
and parts of the outer solar system within an
acceptable time frame.

Isp ~ 70,000 s
P ~ 2 GW
Round trip time to Callisto < 650 days
Powered mission abort possible
Simple, powerful, and light weight in relation to
comparable fusion concepts
Experimental verification of single-cycle
performance calculations can be achieved
using available hardware

Figure 3: Slice of engine demonstrating magnetic nozzle in the context of
PJMIF thruster.

Explanation
The PJMIF thruster could open up vast new
regions of the solar system to human
exploration. Building on available
knowledge and hardware, a campaign to
build a flight-ready device would be require
a small budget in comparison to alternatives.
Small relative thruster mass minimizes the
number of launches needed for a mission,
further reducing cost.
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